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'^^^^^zT^^n^^f/^f'^'''^ HE.^rA30BHX MECTOPO;^HHH H yBE^HHH 
(57) Abstract 



npe/uioxeH cnocoe paapaSoTKn He0Tera3OBb.x MecTopo)KAeHMM m 
yee/iKHeHMfl cieneHu naBiieseHnq Hect)Tn m rasa, cor/iacHo KoiopoMy b 
CKBaxuHax. npo6ypeHHb.x Ha MecTopoKaeHuiM, paaMemarar a/ieKTpoflbi, 
repMeTM3npy«T ..x naKepaw^i n noflarar k a/ieicrpoflaM nepeMeHHbm. nocioqHHbM 
M/in nMny/ibCHbii^ TOK BbicoKoro HanpflxeHnq, OT/inwaramnuicfl tew, mto 
CKBaxMHbi repMeTH3MpyoT naKepaMU na ypoBHe KpoB/ii/. njiacTOB, m nocjie noflann 
3/ieicTpMHecKoro roKa pery/inpyor napaMerpbi too h HanpqxeHMR B3anMHoe 
pacno/io)KeHne a/ie^rpoflOB fl/is oeecneneHUfl BosHUKHoeeHnq siieKxpuwecKoPi ayru, 
Me>Kfly 3/ieKTpoflaMn. pasMemeHHbiMn b. no Menbiueti Mepe, oflHoti CKBaxune h/im 
Mexcay s/ieKTpoiiaMM asyx coceflHux cKBaxuH. 



HCKHroiHTEJIbHO ffjin myiEfl HH*OPMAmni 



AL AiEfiaHRII 

AM ApMeBRs 

AT ABCTpra 

AU ABcrpajrax 

AZ Aaepoa^SSKaH 

B A BocHHa H FepneroBBBa 

BB Bap6aAOC 

BE Bennuc 

BF BypKiiBa-4»aca 

BG Bojnpu 

B<J BeHHK 

BR BpssHSBX 

BY Beoapjra 

CA Kaaajta 

CF I{eaTpaiaBo*A(|ipHKaHC' 

Kax PecExy<LaHxa 

CG KaHTD 

CH niBeAnapaui 

CI KoT-A Ktayap 

CM KakepTH 

CN KnaA 

CU Kyte 

CZ HofoicKaii Pecxxy^ABMi 

DE FepicaBHii 

DK JlBBMM 

ES HGnAaxH 

FI <PnBjDmniui 

FR ^^paHZQu 

GA ra6oH 

GB BeABKodptfTBHHJI 



GE Fpyaiw 

GH FaHa 

GN Fbhhoi 

GR Fpeqmi 

HU Bearpax 

IE HpnaHAHH 

IL H3paub 

IS Hcnawui 

rr Htaw 

tJP HnoBSH 

KE Kqhbs 

KG KHpnxMTaH 

KP KapetecaH HapoflHo-^aio- 

KpaTHHecxax PeczzytSjiBKa 

KR Peciiy<ijiBKa Kopex 

KZ KaaaxcraH 

LC Cem-JbocBR 

U JlHZT8HIinettH 

LK lUpHJIaBKa 

LR Jl H6epi « 

LS JIacoTo 

LT JIana 

LU JlnneMdypr 

LV Jlamu 

MC MoBBSO 

MD Pacny6aBu MojvtoBa 

MG MaAaracxap 

MK Suroaji Borocjiascicag 

Peczzy&xHKa MaKCAOoau 
ML Ma;xB 

MN MOHTOJIBX 



MR MaBparaHHA 

MW MaJiaBH 

MX McBCHKa 

NE Hjonep 

NL HEffepnaoflu 

NO HopBeroa 

NZ HoBaa SeaaaxEx 

PL nowna 

FT IIopiyrajiHa 

RO PyMz^aaa 

RU PoccHHCxajc OeAepamu 

SD CvAaH 

SE nfaeixmi 

SG CBHZBnyp 

SI CjiaseHBH 

SK CAoeaxHH 

SN CcHeraji 

SZ CwVBJVBBff, 

TD Hafl 

TG Taro 

TJ TaAKHRIBCTaH 

TM TypnceHHcraB 

TR Tyrnma 

TT TpHHTOwaTo6an) 

UA yicpaHBa 

UG yraoffa 

US CoesBBARHikte ZIlTaTu AMepmcH 

UZ ysdexHcraH 

VN BbarnaM 

YU lOrocaaBHJi 

ZW 3KM6a6Be 
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Cnoco6 pa3pa6oTKM He(J)Tera30Bbix MecropoxcaeHMM 
n yBe/iMseHnfl creneHu n3B;ieMeHi/ifl He<t)TM n rasa 



06jiacTh TFiXHi/iifj^ 

M3o6peTeHne OTHoci/ircn k o6/iacTM ropHOM npoMbiujiieHHocTM, a nMeHHo, 
K cnocoeaM paspaSoTKn n yBenmenm cieneHu M3B;ieHeHM5, no;ie3Hbix 
MCKonaewbix m sewHbix He/ip n. b nepsyio osepeflb. He(t)TM i/i rasa. 

npeamecTRviotuMM vnoReHh tpxhi^^i^ 

H3BecTHbi cnoco6bi paspaSoTKn n yBe/inneHMfl cTenenn M3B;ieMeHM« He*™ 
n raaa m3 n/iacioa MecTopo)KfleHM« c noMoiubio noaasM s rviacrw ropflsefi boaw 
uuiut neperperoro napa a/iq nosbiujeHUR BHyrpuniiacTOBoro flas/ieHUfl n 
TeMnepaTYpb.. hto noBbimaeT nputroK HecDtM.n ra3a k CKBa>KHHaM, npo6ypeHHb.M 
Ha n;iacT. Taicne cnoco6« «BnflKjTC« aecbwa ipy/ioeMKHMn m no3Bo;iflioT 
yBeiiMMMTb cieneHb nas/ieMeHnq He0Tn n raaa roiibra Ha 10-20%, hto qB/iflerca 
HeflocTarosHbiM. 

Haneonee 5iiM3KMM anaiioroM . npefl/iaraeworo H3o6peTeHHfl nejiqercn 
aneKxpoTepMi^secKuCi cnoco6 ao6^H^ HeeDrn. BKniosaiomiiii gypenne na 
MecTopoxfleHMn cKBaxMH, pasMemeHne s hkx ayieKipoaoB. repMernaaunio 
cKsaxMH naKepaMM m nonaHy k a/ie^rpoflaM 3/ieKTpnHecKoro TOKa (cm. nareHT 
ClUA No 2795279, 1957r.). Hpn npoxoxaenuiu, a/ieKxpunecKoro lOKa nepea 
npoflyifTMBHb.Pi n;iacT nponcxofluT pa3orpe8 n/iacra c noc/ieflycmuM 
repMUHecKMM paa/ioxeni^ew rop«Mu,x semecTB c oOpasoBaHneM kokcobopo 
ocTaTKa. OanaKo 3Tot cnoco6 racKe He o6ecneHu,BaeT AocraroHHoe yae/iMHeHute 
CTeneHM nsBiieneHUfl Me<t)Tn, raaa n apyrux no;ie3Hb.x ncKonaeMwx m3 ruiacTOB. 

PaCKDblTMR M3Q6nfiTP!HI>m 

3axiaHefi. Ha peiueHne KoropoPi nanpas/ieHo nacToflmee MaoepereHute. 
qsiifleTcfl noBbiiueHne acDcDeKTMSHocTM pa3pa6oTKM He<})Tera308b,x 
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MecTopoxfleHUM 3a CMer 3HaHHTe;ibHoro yee/inHeHMfl creneHM nae/ieweHun 
He<t)T\A. raaa m apyrux no/iesHbix ncKonaeMbix H3 n/iacTOB. 

nocTae/ieHHan sa^aMa peojena b cnoco6e paspaSoTKn HecjjTerasoByx 
MecTopoxaieHMM. KOTopbiM BK/iKDsaeT B ce6fl c/iexiyomyKD noc/ieflOBare/ibHocTb 
onepaunM. B CKsaxuHax Ha HectreraaoBOM MecToposKfleHnw, npoGypeHHbix flo 
noHBbi He<t)TeHocHoro (rasoHOCHoro) njiacra pasMemarar a/ieKipoflbi, aarew 
repMeTM3npyioT cKBaxuHbi c noMoinbo naeecTHbix ycrpokiCTB - naKepoB Ha 
ypoBHe KpoBiiM n;iacTOB. n noaaor na a/ieKrpoflbi nepeMennbiM, nocToqHHbiM 
^n\A nMny/ibCHbiM 3;ieKTpnMecKHM tok Bbicoicoro Hanp^xeHnq. GareM 
pery;inpyioT napaMerpb. ee/iMsnHbi roKa n HanpflxeHna saanMHoe 
pacno/ioxenne a/ieKxpoAOB a/in o6ecneseHnq soaHUKHOBeHun aneKipunecKOi^ 
Wru Me)Kfly s/ieKxpoaaMH. paaMemeHHUMM b, no weHbujeCi Mepe, oflHoCi 
CKSaxuHe ui/in viejtcay aneKTpojiaMM nayx coceflHux CKSaxnH, 

B Ka^ecTBe aneKipoflos Moryr 6b.Tb ncnonb30BaHbi o6cajiHbie Tpy6bi 
CKsaxnH, apyrne MerannnHecKne KOHcrpyKunn cKsaxnH (6ypoaoM eras, eras 
cra/ibHbix Tpy6 i/i iipyrne). n/in cneunanbHO pa3MemaeMb.e a/ia aroui ue/in 
aneKTponpoBOflfiiiine KOHcrpyKunn. 

B c;iyHae, ecnn Heo6xoflMMO yBe/insnTb creneHb nasneseHnq hb^th, rasa 

TO/lbKO M3 OflHOM CKSaXUHbl, TO TOK nOflam TO/lbKO Ha a/ieKTpOilb, 3T0Ui 

CKsaxMHbi. npn 3T0M a/ieKipuHecKyo ayry ue/iecoo6pa3HO saxurarb 
nocpeACTBOM pacn/iaBneHnq BcraaKM wexAy 3/ieKTpoaaMn h/im pa3aeAeHneM 

KOHraKTOB 3/ieKTpOflOB 8 STOM CKBaxUHS C OflHOBpeMeHHb.M nOBblOieHHeM 

HanpqxeHMq noflaaaeMoro roKa. Ec/in o6pa6oTKe nofleepraercq secb nnacr, to 
3/ieKTpnHecKy« ayry uenecoo6pa3HO 3axnraTb nyrew npeABap^Te/ibHoro 
pasorpeea aneKTponpoBOAHoro c;ioq n/iacTa n/in nyTew npo6oq npoMexyTKoa 
Mewy 3/ieKTpoflaMM Asyx coceannx cKsaxnH npn noBbitueHnn Hanpflxennq na 



HMX. 



Zla;iee, nocne aaxurannq a/ieKTpuHecKofi ayrw b nepBbix neyx coceAHMx 
CKBaxMHax nanpflxenne aaxuraHnq aneKTpuseeKOM Ayrn moxbt Sbiib noAano na 
3/ieKTpoAN,pacno;io)KeHHb,e8APyrMx coceAHnx cKsaxunax MecTopoxAennfl. n, 
TBKUM o5pa30M, aaxuraioT a/ieKxpusecKne Ayrn wesKAy coceAHHwn 
CKBaxuHaMn Ha paa/iMMHbix ynacTKax MecTopoxAennq. 3aTeM a/ieKxpusecKne 
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Ayrn nepeMeiuaioT b npocTpancTBe n/iacToe b Heo6xoAHMOM nopq^Ke m 
noc/ieAoaaTe/ibHOCTn, A/in nero noAarar Hanpq)KeHne 3a>:nraHHfl Ayr Ha 
3/ieKTpoAbJ HOBbix coceAHMx CKBaxMH MecTOpO)KAeHnq n oTK/ifOHafOT HanpqxeHi/ie 
Me)KAy TeMut cKBaxuHaMn, Ha xoiopbix a/ietapuMecKne Ayrn yxe rope;in. 
5 noc/ieAOBare/ibHocTb noAK/iiOMeHnq hobux cKsaxnH k npoueccy ropennq 
a/ieiapMHecKnx Ayr b rmacrax onpeAe/iflioT m6o hcxoaa w3 bo3moxhoctm 
paBHOMepHOM o6pa6oTKM HMM Bceui nnoaiaan rmacTos na AannoM 
MecTopo)KAeHMn, /iw6o b c/iynaflx c;io>KHbJx reo/iornMecKnx ycjiOBnw 3a;ieraHMfl 
nnacTOB MecTopoxAeHnfl ncxoAfl H3 ocoGeHHocTeii 3a/ieraHHfl onacTOS. 

10 BpeMji BHyTpun/iacTOBoro ropennfl a/ietapuHecknx Ayr na paa/inHHbix 

MecTopo)KAeHMflx 6yAeT paa/insHbiM b aaBucuMocTH or ctwanKo-MexaHUHecKux. 
3/ieiapMHecKMx xapaKTepucTHK n/iacioa, cocTasa n BHAa no/ie3Horo 
wcKonaeMoro, HanpflxeHHO-Ae^opMnpoeaHHoro cocto^hm?? caMMx n/iacTOB m 
BMeiuaiomux mx ropHWx nopoA. reo/iornHecKHX yc/iosuM aajierahuiq anacios n 

15 pqAa Apyrux (j)aiaopo6. B ksxaom KOHKpeTHOM c/iynae speMfl ropenup 
aneiopMMecKwx Ayr Me)KAy coceAHUMn CKsaxuHaMn a n/iaciax MecTopojKAenuM 
ycTaHaBAHBaioT aKcnepuMehTajibHbiM nyreM c OAHOBpeMeHHUMn aawepaMn 
BHyrpuin/iacTOBoro AaB/iennq n rewnepaTypbi, a raicxe nyreM ;ia6opaTopHoro n 
MareMaTHMecKoro MOAeAMpoaaHnq Aanhoro npouecca a 3aAaHHwx yc;ioBHflx 

20 Anq AocTuxeHnq MaKCHMa/ibHoro 30ct)eicTa n yBe/inseHnq CTenenn naBAeMennq 
nonesHbix ncxonaeMbix m3 njiacToe. B Heo6xoAMMbix c/iysaqx eoaMoxHa 
MHoroKpaTHaq oepaGoTKa ruiacioB a/ieiapuMecKHMM AyraMn nepea 
Heo6xoAMMbie speMeHMbie MHTepea/ibi nocne WHTeHCuBHoii Ao6biMM no/iesHux 
MCKonaeMbix n3 rmacroB. nanpuMep. MTo6bi noAAepxaib aaAaHHbie nnn 

25 HeoQxoAnMbie Aas/ieHUfl m TewnepaTypbi He(t)TM m ra3a b n/iaciax aha 
naneonee no/iHow mx oricaMKM m3 MecTopoxAeHnq. 3to oco6eHHO aicryajibHO b 
c/iyMae Ao6biHM \a3 n/iacroa BflSKOM Hect)TM m/im npn oiKaMKe raaa H3 
B/iaroHacbiiueHHWx cKsaxnH c hm3kmm nAaciosbiM jxasnenrnM, tbk kbk raaoBbie 
cKsaxuHw B laKMx c/iynaqx Moryr caMosaziaBAt/tBaTbcq boaom. nocTynarameM H3 

30 nnacTOB BMecie c raaoM. 
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CyiuHocTb M3o6peTeHMq noqcHflercn Ha weprexax, rae: 

Ha ctjur. 1 M3o6pa)KeH paspes Maccnea ropHbix nopoA. cxeMa 

pacno^oxeHUfl naKepoe i4 oneKipows a CKsaxuHax m npouecc aaxuranutq 

3/ieicTpi/iMecKOM ayrn; 

Ha 0Mr. 2 npneeflCHa cxewa nepeMemeHun m paaaopora a/ieiapMsecKnx 
flyr B npocTpaHCTBe n/iacra Ha MecTopoxfleHnn no/iesHbix ncKonaewbix. 
BaPkiaHThl ocvmecTBneHL iH nanfip PT-om^fl 

Ha He4)Tera30B0M MecTopo)KfleHMM ((j,Mr. 1 ) n/iacr b noAaB/iqiomeM 
6o;ibujMHCTBe c/iysaea nMeex cnoxHoe c/ioMCToe cTpoehne n coctomt h3 
raaoHocHoro c/iofl 1, He<DTeHOCHoro c/ion 2. BOflOHOcHoro c;ioq 3 b noMse 
n/iacra, oflHoro m/im HecKO/ibKnx npofviacTKOB 4. pacno/ioxeHHbix b 
paannMHwx c;iof,x n/iacra m, vame scero, nweiomMx 6o;iee sbicoicyio 
3/ieicTponpoBOflHocTb. new caM n/iaci. Ha cD^r. 1 uncfpoiS 5 o6o3HaHeHb. 
naKepbi. KoropbiMn cKsaxMHw A m B HaaexHo repMeinanpyioTcfl. HTo6bi 
nepeKpwTb flociyn Kuc/iopoaa aoaayxa a n/iacr b npouecce ropennq 
3/ieicTpnMecicMx ayr. Kpowe aroro. naKepbi cny^ar an^ ramen^^ b CKBaxuine 
3;ieKTpornapa8;iMMecKoro yaapa, eosHUKaiomero npn paaxuraHnn ayrn b 
Ka)KaoM oineiibHOM CKsaxMHe. HaKepbi nsBneKaoicfl H3 cKsaxnH noc;ie 
OKOHsaHMf. o6pa6oTKM n/iacra a/ieKipusecKHMM ayraMn Mexay coceaHMMn 
CKBaxMHaMM. a ao 3Toro c/iyxar eme n 3ar;iyujKaMM ann He^rn n raaa, 
flaansHMe m reMnepaTypa Koropbix nocne o6pa6oTKM n^iacroB a/ieicrpuMecKHMn 
ayrawM pesKo eoapacTaer. 

oecaanwe Tpy6bi 6 b oiaenbHux c/iysanx woryr 6biTb Mcno/ib30BaHbi b 
KasecTBe oaHoro m3 s/ieiapoaoB, hto nweer wecTo Ha CKsajKUHe A. 
3neKTpMMecKMM TOK MOJKeT TaioKe noaaoambcfl k sfleiaponpoBoaHOMy cnoio b 
n/iacre no craey m3 MeTaji/inHecKnx Tpy6 14, eypoBowy ciaay apyroMy 
3/ieKTponpoBOflHOMy oeopyaoaaHMio CKsaxuH. B cKBaxuHw Moryr SbiTb raxxe 
ycTaHOB;ieHbi cneuna/ibHue a/ieiapoabi 7. Ha 4)Mr. 1 uncDpoti 8 o6o3HaMeHa 
sneCTpMwecKafl ayra a dcaaxuHe A weoKay 3;ieicTpoaoM m o6caaHOM TpyQoM a 
KasecTBe sToporo a/ieiapoaa npn ee aaxuraHnn roiibKo b oanoCi cKsaxuHe A, 
umcDpom 9 o6o3HaHeHa 3;ieicTpMsecKa« ayra a npeae/iax nnacTa wexay asyMH 
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coceflHMMM CKBa)KMHaMM A n B. 3 uM4)poM 10 - s/ieKTpMMecKan nyra wexfly neyMn 
3/ieicTpoaaMM 7 roribKo b oflHoi^ cKsajKUHe B npn Mcno/ib30BaHi/iM n/iasKOM 
BCTasKM. coeAMHfiioineM 3/ieiapoabi 7 nnq aaxuraHwa ayrn. BbicoKOBonbTHue 
Ka6e;iM 11. nepeaaioiuMe tok BbicoKoro HanpnxeHUfl Ha a/ieicTpoflbi 7. 
noflcoeflUHeHbi k nepeflBuxHbiM HHflyKunoHHbiM eMKOcrnw vm\^ mowhum 
KOHfleHcaxopaM, m/im hctomhukhm HMny/ibCHoro HanpnxeHMn 12 a/iq 
HaKon/ieHMfl aaeiapusecKOM aneprm na noaepxHociM aew/in m paawemeHHux. 
HanpMMep, Ha luaccn asToifiraMeM. B cboio OMepeflb. nepeflBuxHwe ewKOCTn m 
MCTOHHMKM MMny/ibCHoro Hanpn)KeHMq coeanHeHbi c nocToflHHOM /iMHuew 
3iieiaponepeflaM 13 aan nocTOflHHoro HaKon/ieHUfl v\ noaQep>KaHi/ifl npouecca 
ropenun a/ieiapuHecKnx ayr b njiacre. ZUifl saxMraHun m noaaep)KaHMn 
3;ieKTpMsecKMx ayr B n/iacre ncno/ibayror laiOKe mctomhmkm nepeivieHHoro roica 
npoMbiui/ieHHOM nacTOTbi. 

Ha c|)Mr. 2 noKaaana noc/ieaoBarejibHocTb noaK/iraMeHun Hosbix CKsaxnH m 
OTK/iKDseHnq npeabiaymux CKBa)KMH, Mewy kotopumm n;iacT y^e o6pa6oTaH 
3/ieiapMMecKMMM ayrawM, rae a/ieiapoabi CKBa>KMH 1 yxe onoiKDHeHW ot 
ncTOHHMKOB noaaHM TOKa BbicoKoro HanpqjKeHMfj, 3;ie<Tpoabi CKsaxnH 2 
noaiyiioMeHbi K nciosHMKaM m;im cern lOKa BucoKoro HanpqxeHnq n Mexay hmmm 
ropqi 3/ieicTpn'<ecKMe ayrn bo BHyrpumacTOBOM npocTpancTBe, a cwiosbiMn 
/iMHuqMM noKaaano pacnpocrpaHeHne a/ieiapuHecKoro no/iq. CKBaxuHw 3 
noaroTOB/ieHbi anq aaxuraHnq b hmx s/ietapusecKnx ayr m nepewemeHnq nx bo 
BHyipurviacTOBOM npocTpaHCTBe b Hanpas/ieHMn. yKaaaHHOM crpe/iKaMn. B 
c/ioxHux reo/iornMecKMX yc/ioBunx aa/ierannq naacroe aaaam Heo6xoaMMbiM 
nopnaoK M noc/ieao8aTe;ibHocTb o6pa6oTKM njiacToa MecTopojtcaeHUM 
sneKTpuMecKMMM ayraMM. 

npea/iaraeMbii* cnoco6 pa3pa6oTKM necJiTeraaoBbix MecTopojKaeHUM m 
yse/iMMeHnq cTencHu MaB/ieseHnq He<J)TM. raaa m apyrux no/ieanbix ncKonaeMux 
1/13 3eMHbix Heap npMMeHqioT c/ieayroiauM o6pa30M. 

Ha /irc)6bix wecTopoKaeHnqx woryr nweTb MecTO aea BapnaHra CMTyaumiit. 
nepsaq cmyaunq - Koraa Ha hobom MecTopo)KaeHMM nocae eypennq cepi/in 
paaaeaosHbix CKaaxnH na n/iacr cTanoBHTcq naaecTHo, hto aaayieHne He4)TM 
ra3a b n/iacie HCBbicoKoe. min nweioT wecTo aqaKne necDTH, rpefiyiowMe 
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paaorpeBa. min xe nwetoT wecTO awcoKne MexaHusecKne Hanpfl)KeHHR a csqan 
c eojibUJOM r;iy6MHOM aanerannq anacra. Koropbie npneoAflT k 6bicTpoMy 
CMWKaHMio TpemnH M nop* b OKO/iocraa^KUHHOM npocTpaHCTBe n cHuxeHnio 
Aeema cKsaxuH. B 3tmx cnyna^x npeAnaraeMbM cnoco6 ncno/ibaytoT nepefl 
5 Hasa/ioM 3KcanyaTaunM HOBoro MecTopo)KAeHMfl. npuseM Ha p9\ne yMaciKOB. rAe 
n/iacT yxe o6pa6oTaH s/ieKipuMecKUMH ayrawM. moxct HaHWHarbc?! 
npoMbiuj/ieHHafl flo6biMa. a Ha ocia/ibHbix ysacTicax n/iacxa o6pa6oTKa woxer 
npoAo/ixaibCfl no Mepe 6ypeHMq HOBbix cKsaxnH Ha onacT napa/i/ie/ibHO c yxe 
pa6oTaiOLUMMM no AoSwse He<t>Tu\ mjim raaa CKBaxuHaMn. 
10 BTopaq cuTyaunfl - Koraa na crapoM MecTopoxAeHun aHasMie/ibHO yna/i 

Ae6i/tT cymecTsyiOLUMx ui UHTeHCMBHo sKcn/iyainpyeMbix a npoui/iOM cKsaxuH. 
HO naeecTHO. mto aanacbi necfcTn m raaa euxe anaMMTe/ibHbie n Heo6xoAHMO 
yBe/iMMMTb BHyipManacTOBoe AaB/ienwe m Tewnepaiypy A/iq i/taB/ieneHUfl m 
HeAp ocTaaujMxcfl aanacoa. 

B o6eMx CMTyauMflx CKsaxuHbi. npo6yp€HHbJe ao noMBw n/iacra 
repMeTM3Mpy(0T naKepaMM 5 na ypoene Kposnn n/iacra n npeAaapure/ibHo 
pa3MemaraT b hmx a/ieKipoAW 7. Ec/im naAO aaxesb s/ieiapuseocyKD Ayry 

TO/lbKO 8 OAHOM CKBaXMHC 5. TO S/ieKTpOAbi 7 COeAUHflKDT MGXAy C06OM 

onaBKOM BCTasKOM. paccMnraHHOM na onpeAe/ieHHyra ae/iMMWHy lOKa, a aareM na 
20 HMX noAam tok BbicoKoro HanpqxeHUfi m npu noBbimeHMn Hanpflxennfl m cn/ibi 
TOKa noc/ie pacanaB/ieHi^q acraBKn MexAy s/ieiapoAaMi/t aaxuraercfl Ayra. Ec/im 
HaAO aaxenb s/ieicrpuMecicyK) Ayry wexAy AByMfl coceAHUMn CKBaxunaMu 
^MecTopoxAeHMW. TO 3JieiapoAw 7 paaMeuiaiOT a c/ioe n;iacTa. o6;iaAaioiuero 
Han/iyMUjeM SAeKTponpoaoAHOCTbKD m oGecneMUBaraT naAexHwCi KOHTaicr c stum 
25 c/ioeM. B noAaa/iflioiueM 6o;ibUjMHCTBe c/iysaes stmm c/ioew AB/ifleTCfl 
BOAOHocHbiM c/iOM. 3aiieraioiUMM a nosae n/iacTa. B TaKOM cnynae a/ierrpoAbi 
7 paaMemaKDT a aoAe. aanonHqHDaiew CKaaxMHy a cMecu c ne^Tbic n ra30M a 
npocTpancTBe ao Huxnero Topua naKepa. HetpJb. kbk 6onee nermiA KOMnoneHT 
cMecM, oKaawaaeTcq aaepxy cTo/i6a xmakoctm. a aoAa - BHM3y. 

ripM noAane TOKa awcoicoro HanpqxeHnq na a/ieiapoAbi 7 sepea 
coeAMHMTe/ibHwe BwcoKoao/ibTHbie Ka6e;iM 1 1 ot nepcABMXHbix mctomhmkob 
i/tMny/ibCHoro Hanpqxennq \a MoiUHbix eMKOCTew 12. a c/iysae aaxurannq 
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3;ieicTpMsecKOM ayrn lo/ibKO a oahom CKsasKUHe B, nponcxonur pacruiaB/ieHne 
scraBKM. coeanHflomeCi ayieiapoflbi 7 n Mexgay hmmm b CKBaxuHe 5 soaHnicaeT 
3/ieiapnMecKa5i ^yra 10. B c/iysae. KorAa oahmm h3 ajieiapoflOB fls/iwioTcn 
oecaflHbie Tpy6bi 6 cKsaxuHbi. nocne noaaMn roKa sbicoKoro HanpAxeHnq 
3;ieiapofl 7 OTBOflflT or o6caflHbix rpyS 6 m paapbiBaror KOHTaKTw Me^tcay 
HMMM. B pe3y;ibTaTe Mero roxe sosHMKaer s/ieiapMHecKan ayra 8 a 
CKBaxMHe A. npM aaxMraHMM 3neKTpMHecK0M ayrM wexAy aayMn coceAHMN4M 
CKsaxMHaMM MecTopoKjieHMfl noBbiiuaraT nanpflxeHMe Ha 3;ieiapoaax 7 coceflHMX 
cKBaxMH ao TaKOM cTeneHM. hto npoMcxoflMT npo6oM n/iacra no c;ioio c 
MaKCMMa/ibHOM 3/ieicTponpo8oaHocTb© (BOflOHOCHOMy c;ioro). m;im 
npeasapnTe/ibHo paaorpeaaioT HaM6o;iee a/ieioponpoBoaHbiM c;iom rniacia m npM 
noaaepxaHMM Heo6xoflMMoro HanpajKeHMq jo^e aaxMraercn s/ietapMsecKaq ayra 
9 Me)Kay CKsaxMHawM A m 5 c TewnepaTypoPi naaaww b hsm ao aecfliKoa 
Tbicas rpaaycoB no Ue/ibCMio b aasMCMMocTM or ae/iMMMHbi HowMHanbHbix 
TOKOB. CKopocTb HapacTaHMfl HanpflxeHMfl m MaKCMwajibHoe ero sHaseHMe 
aasMcflT GT napaMGTpoB a/ieiapMHecKofi uenM. Hew 6o;ibUJe paccTOflHMe Mexay 
3;ieKTpoaaMM oiae/ibHbix CKsaxMH. lew 6o;ibuje 6yaeT MaKCMwanbHoe anaMeHne 
ycTaHaa/iMBaiomero ayry HanpqxeHMq. C yae/iMseHMeM aaa/ieHMq 
reMnepaiypa n;ia3Mbi noBbimaeTcq. npM TOKax ao 10000 A ayra ropMT e 
paccesHHOM 6Mae, a npM 6o;ibujMx TOKax - a cxbtom anae. 3/ieiapMMecKafl ayra 
flB/ifleTcn oaHMM na bmaob paapqaa b raaax v\m napax, KoropbiM 
xapaKTepMayeicfl QoabujOM n/ioTHocTbio TOKa, He6o;ibUJMM naaeHMGM HanpqxeHMq 
b CTBO/ie ayrn m bwcokom TeMnepaiypofi. B cbwh c reM. mto ;iio6afl 
sneiorpMMecKafl uenb o6/iaaaeT MHayicTMBHocTbio m eMKOCTbra, to nyieM 
BKiMOHenm a aaHHyio uenb aonoaHHTe/ibHux orpoMHux MHayKTMBHocieM m 
ewKocreM na noaepxHocTM aewaM ao6MBaioTCfl aanacennfl 3HaMMTe;ibHOM 
3/ieKTpcMarHMTHOM sneprMM. KOTopaq npw pasMbiKaHMM uchm nepeivieHHoro TOKa 
ocBo6o)KaaeTC9 m nepexoam b Tennoeyro aHeprnio. nacTb ee nepexoaMT a 
apyrwe SMaw SHeprnM. a BoanMiciijaq a/ieicrpuMecKaq ayra m oKpyxaiomaq ee 
cpeaa qa/iqoTcq anepronor/ioTMTe/iqMM. noaroMy a OKpyxaKDiaeM ayry cpeae 
npoMcxoanT Mcnapenne XMaKoii m rsepaoM cocTasafliomMx anacra m BMemaownx 
nopoa 3a cpaaHMTB/ibHO HeSoflbUJue npoMesKyrioi BpeweHM npn oHSHb sbicoKoCi 
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TeMnepaiype. Bee 3to ppmboamt k SHaMHTe/ibHOMy noBbiLueHnio 
SHYTpunnacToeoro flae/ieHUfl m eiue 6o;ibujeMy BoapaciaHnio leMnepaTyphi 
n;ia3Mb. b ropflmefi ayre. noaroMy b ruiacie ropny ayrn OMeHb BwcoKoro 
flaB/ieHUfl n TeMnepaiyp, Koropue nepeMemarorcn bo BHyrpun/iacTOBOM 
npocTpaHCTse a aanaHHOM nopflflKe n noc/ieflOBare/ibHocTn, o6pa6aTbi6a5? ero Ha 
Bceii M/1M aaaaHHOM HacTn n/iomaan MecTopo)KfleHMq. mto npnaoanT k peaKowy 
naMeHeHMio Hanpfl>KeHHo-fle<<)opMMpoBaHHoro m TewnepaTypHoro cocToqHUfi 
rviacTa no/ie3Horo ncranaeMoro m BMemaoiunx ero nopofl. MaMeHfieTCfl 
cucreMa rpemnH n nop. noflB/iaoTcn nycTOTw n c8o6QflHbie npocrpaHCTBa b 
ruiacTe aa cser ncnapeHnw TsepAbix m jkmakmx 4)a3. mto noc;ie raujeHnq ayr 
npMBefler k eme oflHOMy nepepacnpeflejieHnio HanpqxeHUM ot ropHoro 
flas/ieHMfl M 3T0 TOJKe no/io)KMTe/ibHo CKaxercfl Ha yBe/inHeHnn npnTOKa HecDin 
M rasa a cKaaxuHbi. BqaKocTt. HecDrn a aHasnTe/ibHoti creneHu Syfler cHuxena, 
BbDKxeHu cMo/iaHbie M napa(j)MHOBbie cocTaa/iqioiMMe hb^tm b nopax n 
TpeiuMHax. 

06pa6oTKa nectjieraaoHocHoro nyiacra anerrpuMecicMMM ayraMU b 
npeAe/iax MecTopo)KneHMfl MO)KeT 6biTb npupaBHena c tomkm apenun CHuxeHUfl 
ropHoro aaBiieHMfl k noflaewHoi^ oTpa6oTKe aamnTHoro n;iacTa na yro;ibHbix 
MecTopojKfleHMHx. Koraa c panoM pacno/ioxenHoro n/iacia cHMwaioTcfl 
HanpflxeHMfl ot ropnoro aaB/iennfl m o6nerMaeTca ero fleraaaunn. Ho. KpoMe 
3Toro, 8 npeanaraeMOM cnoco6e npucyTcTsyeT eme ue/ibiti psfl 3HaMMTe;ibHbix 
npenMyiuecTB. 

B MTore. noc;ie o6pa6oTKM HecJjTeraaoHocHoro n/iacTa MecTopo)tcfleHMfl 
3/ietcTpMMecKMMM flyraMM pesKo aoapacTaeT cTenenb naayieHeHnfl na nero 
He(<3TM M raaa. noaao/ifleT acapoflHTb k npoMbiiu/ieHHOM 3Kcn/iyaTauMM 
fla^KeflasHo OTpa6oTaHHbie MecTopoxaeHUfl npn nanmunA a hmx eme ne 
MaaneseHHbx aanacoa hb^tm m raaa ii npne/inambcfl k, npaCTHMecKn. 
nojiHOMy M3BfleMeHmo stmx aanacoa m3 MecTopo>KfleHMM saK cTapux, raK i/i 
HOBbix, TaK Kaic 06pa60Ticy nnacToe MecTopoxaeHUM a/ieiopuMecKHMH ayrawn 
moxho ocymecTB/iflTb MHoroicpaTHo Mepea Heo6xoflMMbie BpeweHMbie nHTepsanbi. 

TaicMM o6pa30M. npeAnoxenHbiPi cnoco6 noaaonfleT no/iysMTb 
3HasMTe;ibHbiM aKOHOMnsecKUM 3(t)<Deia npn ero ncno/ibaoBaHnn n fls/ineTCfl 
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3Ko/iorMMecKn sMCTbiM cnoco6oM, Ero MO)KHo ycneujHo Mcno;ib30BaTb A/in 
nofl3eMHOM ra3M(})M»caunn yro/ibHbix n/iacTOB, hto aHasme/ibHo noBbicuT 
creneHb uias/ieicaeMocTM yr/ifl m 3eMHbix Heap. noaso/iMT sHasnTe/ibHo 
VMeHbUjMTb sarpflSHeHne OKpyxaiomeM cpeabi epeaHbiMn orxoflaMM ropHow 
5 npoMbiai/ieHHocTM (oTsa/iaMU nopoAbi. OTKanaHHUMn noAaeMHbiMn BOflawn m 
CKBaxMH lA ropHbix Bbipa6oTOK c BbicoKMM coflepjKaHneM cepbi n Apyrux 
BpeAHbix npMMeceM, nonaAaiomux b BOAoeMbi) m y/iysujuTb 3Ko;iormo 
TeppnTopMM, Ha KOTopbix sa/ieraiOT no/ie3Hbie ucKonaeMbie. C noMombto aioro 
cnoco6a mo>kho raiOKe yHUMToxMib noAseMHbie saxopoHeHUfl m Morw/ibHUKU c 

10 oTxoAaMM BpeAHbix paAnoaKTMBHbix M xMMMMecKMX BeiuecTB, cxuraq M ncnapqq 
MX noA 3eM/ieM b anasMe a/ieiapuMecicMx Ayr 6e3 Aociyna KMc;iopoAa 
B03Ayxa. M npenqicTByfl, leM caMbiM, mx pacnpocTpaHeHura noAseMHbiMn BOAawn 
B Apyrne Mecia. npeA/iaraeMWM cnoco6oM moxho AoSnTbcq Bbin/ias/ieHnq a 
noA3eMHbie Bbipa6oTKM m3 pyAHWx xnn, re/i m /imhs Meia/i/ioB. HanpuMep. 

15 TaKMx KaK3o/ioTo, cepe6po n APyrux, o6/iaAaioiuMX oneHb bwcokom 

3;ieKTponpOBOAHOCTb(0, 
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1 



2 OOPMV/IA H30BPETEHMJ1 

3 



1. Cnocoe pa3pa6oTKM He^Teraaosbix MecTopoxmeHMii m yee/iMMeHUfi 
cTeneHM i/iaB/ieseHMfl He^Tn m raaa, cor/iacHO KoropoMy a CKsaxuHax. 
npo6ypeHHbix Ha MecTopoxcfleHMM. pasMeiMaiOT siieiapoabi. repMernanpyioT nx 
8 naKepaMM n noflaror k ajieiopoaaM nepeMeHHWM. nocToflHHbiPi m/im 

HMnynbCHblM TOK BblCOKOrO HanpflKeHMfl. OT/lHSaiOmMMCfl TCM. HTO 

CK8a)KMHbi repMeTi/ianpyioT naKepawn na ypoBHe kpobam n;iacTOB. m noc;ie 
noflaMM 3/ieicTpMMecKoro TOKa pery/inpym napaMexpbi roKa n HanpnxeHMfl 

12 BsanMHoe pacno/ioxeHne ayieiapoflOB ant? oQecneMeHmi BoaHUKHoeeHna 

13 3/ie<TpMHecK0Ci flyrn Me^y a/ieiapoflaMn, paaMemeHHbiMn a. no MeHbiuePt 

14 Mepe, oAHoii CKsaxuHe win Me)Kfly a/ieicrpojaaMii aeyx coceaHnx CKsaxuH. 



9 
10 
11 



15 
16 
17 
18 
19 



2. CnocoS non. LoTnuMaomnMcn reM, hto ajieicrpuMecKne ayrn 
aaxurarox nocpeacTSOM pacnnaeiieHnfl BcraBKH Mexay a/ieiapoaaMM mm 
paaaeaeHneM KOHTatcroa a/ieiapoaoe b oaHoii CKsaxuHe, n/in nyrew npo6ofl 
npoMe5KyTK08 Me>Kfly a/ieiapoaaMn aeyx coceaHnx cKsaxnH npn noebiuieHnn 
20 HanpnxeHnq Ha hmx. 
21 

22 3. Cnocoe non.l.or/inHaiotUMMCJJ tsm. sto 3/ieiapMseciaie ayrn 

23 aaxuraiOT Mexay 3/ieiCTpoaaMM e necKO/ibKnx napax cKBa)KHH MecTopo)KaeHnq 

24 M B HeoexoanMoti noc;ieaoBaTeflbHocTM Menum napw cKBaxMH, Meyxny kotopumm 

25 aaxurawT a/ietcrpMHecicMe ayrn bo BHyrpun/iacTOBCM npocTpaHCTse. 
26 



27 
28 



4. Cnocoe no n. 1 , o T ;i M H a lo m n ii c n Tew, MTo npn HeoexoanMOCTn 
noaaepxaHMfl aaaannbix se/inHUH BHyrpumiacToaoro aaB/ienun n TewnepaTypbi 
29 He(t)TM M raaa. npouecc o6pa6oTKH n/iacT0B a/ietcrpusecicMMM ayraMn noBTopnioT 
MHoroKpaTHo Mepea neoexoanMbie speMeHHbie nHTepBanbi. 
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